Search for Dark Matter annihilations in the Sun
using the completed IceCube neutrino telescope.
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WIMP Capture and Annlhllatlon |n the Sun
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DM Scattserln.g s Number density
number ection of element i ->
density Solar Model

Spin Dependent scattering

e Only the hydrogen in the Sun contributes 1
significantly. & | Eq uilibrium ‘ i = C,
* Lower event rates in direct detection
experiments [ ]
 More interesting for IceCube
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Spin Independent scattering ’ ’ At Earth :
* Heavier nuclei contribute more due to Primary Enhanced neutrino
o« A% enhancement. annihilation s S e

» Better sensitivity using direct detection channels direction of the Sun!
experiments such as LUX, XENON etc

All calculations performed with DarkSusy/WimpSim 2




lceCube : Detector and Event Signatures
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lceCube and the Sun
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Event Selections
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Event Selection Performance

—_
(o

rad
:

= v, + Vu: Effective Areas //”'”r : : S winter-High Enér.g'y. Samplé
<10 = T i =———— 2 - Winter-Low Energy Sample
£ = _— = LiN..| =——— 3-Summer-Low Energy Sample
@107 = = o : Poonopopoind : IR : 5
3 = / — e L et 3 St et 1 4 s e
< 00 )oe IceCube Preliminary | 5 [0 N\ \ 1
o - yd 3
Er. A :
aq:J . -~ // 1 - Winter-High Energy Sample r_§1 0
110 = / 2 - Winter-Low Energy Sample E"
6 — S 3 - Summer-Low Energy Sample <L
107 = ' : T -
0.65- e B ©
% 0.6- // T 2
¥ 0.55- / =
3_1 0.5%/
|>j-045# EE : : R : O A A : :
E 1 LLil feoedideddddi] becdediiigil Lo
107 i 10° 10 . 10g 10°
Neutrino Energy(GeV) Neutnné Energ? (Gev)

ICRC -2015 M. Rameez- Université de Geneve



Energy Reconstruction
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Analysis Method
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Test Statistic

TS = lag[ﬁ(f@iﬁS)O)]

Confidence intervals on n¢ are constructed using the method of Feldman and Cousins. ‘
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WIMP Capture and An hﬁllatlon in the Sun
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